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dielectric solvent or 

solution of nonionicity and injecting charge, and inducing 
a solvent stream 

caused by the mutual action between solvents, between 
solutes, or between the 
solvent and the solute. 

SOLUTION: Polyvinyl alcohol/dimethyl sulfoxide gel 6 is cut 
into 5 mm in width, 

7 mm in length, and 1.8 mm in thickness, and its is set 
sideway, and metallic 

foil electrodes 5A and 5B are stuck to both sides of the 
gel. When 1000 V is 

applied between the metallic foils on both sides of the 
gel, it bends, and this 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The driving method by the charge injection-solvent towage characterized by carrying out the induction of the 
solvent style which originates in the interaction between solvents, between solutes, or between a solvent and a solute by 
impressing the electric field to the dielectric solvent or solution of non-ionicity, and pouring in a charge. 
[Claim 2] The driving method by charge injection-solvent towage given in the claim 1 which pours in a charge using a 
tandem-type electrode as a means. j-.ru 
[Claim 3] The driving method by charge injection-solvent towage given in the claim 1 which carries out the induction of the 
pressure occurrence to a solvent by pouring in a charge. 

[Claim 4] The driving method by the charge injection-solvent towage which controls oil-level inclination using the pressure 
differential generated by impressing the electric field to the aforementioned dielectric solvent or a solution. 
[Claim 5] The driving method using the deformation produced by a gel precursor infiltrating the aforementioned dielectric 
solvent or a solution, making it swell, forming a gel material, preparing a thin film-like electrode in both sides of the 
aforementioned gel material, and impressing the electric field to the aforementioned gel material. 

[Claim 6] The driving method using crawling movement which the gel material swollen with the aforementioned dielectric 
solvent or the solution is contacted to the electrode arranged on monotonous, and is produced. 

[Claim 7] The driving gear which makes the method of driving a publication a driving source at either of the claims 1-6. 
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DETAILED DESCRIPTION 



[Detailed description] 

[The technical field to which invention belongs] This invention relates to the driving method by the electric field and the 
related material technique of the gel material swollen with the dielectric solvent or solution of non-ionicity. It is related with 
the driving gear using the high speed of the macromolecule gel by the "charge injection-solvent extension", and the method 
drive ] for using type very much and this still in detail. 

[PrioArt] This invention persons are doing research and development in the drive material and the method [ drive ] for 
having used various polymeric materials. The driving method using impression of the electric field is also included in it. 
Generally the driving method by the electric field of gel is excellent in deformation and responsibility also m the conventional 
method. 

[0003] However, the polyelectrolyte gel of ionicity is the center and there are very few research and developments about the 
macromolecule gel of non-ionicity including this invention persons. 

[0004] About the electric-field drive of a non-[ dielectric ] ionic gel, it is proud of the speed of response which was extremely 
excellent only in that there is this invention persons' proposal, and the amount of displacement (patent official report of No. 

2698716). J J ^ . , ir v . 

[0005] The drive to which the variation rate of a there is strongly restricted by the metal plate, and deformation or gel limited 
it only to asymmetry of the orientation of the electric field with it is considered. 

[0006] However, a drive like the mollusk which employed efficiently the property of the gel which is the flexible field is 
expected, and supposing it is possible, it is the driving method which used the property of gel most effectively. 
[0007] Since the conventional polyelectrolyte gel was limited to a drive in underwater or the high water status, use in an* etc. 
had the problem that it could not do, and also contained [ except / that a drive speed was slow ] the problem of the irreversible 
degradation for mediation of electrochemical processes, such as electrolysis, not being further avoided in a drive process. 

[0008] . 
[Object of the Invention] In such a background, this invention is the charge and a solvent (or although it is a solution, 
hereafter here) formed by the diffusion process of the charge poured into the driving method with completely new "charge 
injection" (injection of the charge from an electrode). It aims at offering the high speed in the inside of air in which an 
interaction while writing it as a solvent proposes the transport system and the pressure generating method for having used the 
"solvent towage" which carries out an induction, improves the conventional problem, and has the drive nature of practical use 
level, the materials-design pointer of a flexible drive material in which type and a large output are very possible, and the 
driving method. 

[The means for solving a technical problem] In order to attain the aforementioned purpose, the driving method by the 1st 
charge injection-solvent towage of this invention is characterized by carrying out the induction of the solvent style resulting 
from the interaction between solvents, between solutes, or between a solvent and a solute by impressing the electric field to 
the dielectric solvent or solution of non-ionicity, and pouring in a charge. 

[0010] In the aforementioned technique, a tandem-type electrode can be used as a means to pour in a charge. 

[001 1] Moreover, in the aforementioned technique, it is desirable to carry out the induction of the pressure occurrence to a 

solvent by pouring in a charge. . # 

[0012] Moreover, in the aforementioned technique, it is desirable to control oil-level inclination using the pressure ditlerential 
generated by impressing the electric field to a dielectric solvent or a solution. 

[0013] Next, as for the driving method by the 2nd charge injection-solvent towage of this invention, a gel precursor infiltrates 
the aforementioned dielectric solvent or a solution, it is made to swell, a gel material is formed, a thin film-like electrode is 
prepared in both sides of the aforementioned gel material, and it is characterized by using the deformation produced by 
impressing the electric field to the aforementioned gel material. 

[0014] In the aforementioned technique, crawling movement which the gel material swollen with the dielectric solvent or the 
solution is contacted to the electrode arranged on monotonous, and is produced can also be used. 
[0015] Next, it is characterized by the driving gear of this invention making a driving source the method of driving the 
publication to either of the claims 1-6. 
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[Gestalt of implementation of invention] The following technical means are provided in this invention. First, if the electric 
field are impressed to a dielectric solvent and a unipolar charge is poured in, flowing which went to the counter electrode as a 
collector in the type set forth from the electrode (decided by the solvent etc.) used as an emitter will occur. In order that this 
injection charge may lead a solvent and may carry out the induction of the flowing of a solvent, it can produce the pump 
which used the electrode of Kushigata. Although this pump function is a known fact, it is adding a polymer to this, the space 
charge distribution inside a liquid changes notably, and, as a result, the especially extremely unsymmetncal pressure 
distribution which should be surprised occur. That is, a pressure gradient occurs. 

[0017] Since the gel of non-ionicity swollen by this solvent has the effect which makes the above-mentioned pressure 
distribution still unsymmetrical, it can carry out the induction of the very effective flexion deformity. By the solution system, 
the induction of the deformation which cannot be attained can be carried out by the electric field. 

[0018] For example, this gel is produced in the shape of a layer, and the induction of the big flexion deformity can be carried 
out by preparing an electrode in both sides at high speed. Here, a required thing is equipping a gel front face with an 
electrode, and, for the reason, used the gold foil. Since this electrode is a thin film, it does not block deformation of gel 
[00 1 9] Even if it does not give an electrode to the gel itself, the induction of the crawling movement can be carried out by 
placing gel on an electrode. Here, it is required to produce the array of an electrode on monotonous. Gel is placed more than 
this dry area, and the crawling accompanied by very big deformation is seen by impressing the electric field. A speed is very 
quick also here. 
[0020] 

[Example] Hereafter, this invention is explained still concretely using this example. 

[0021] (Example 1) A flow occurred in the solvent by using the electrode of the pectinate for the dimethyl sulfoxide ot a 
commercial best, and impressing the electric field. The electrode plate of the pectinate is a product made from aluminum m 
five the ctenidium spacing of 1mm, 1mm of the sizes of a ctenidium, and the number of ctenidiums. Couple readiness of this 
electrode was carried out, and the direct-current electric field were impressed at intervals of [ of 2mm ] the electrode plate. 
Drift velocity increased in connection with the increase in applied voltage. The 14mm [/s ] rate of flow can be acquired by 
lkV. This value becomes so large that a voltage is so high that a dielectric constant is large. It was observed about almost all 

solvents. , . , , t 

[0022] (Example 2) The driving gear 1 of drawing 1 puts dimethyl sulfoxide 3 into the container which has annular passage, 
and attaches two more tandem-type electrode 2 A and 2B. In this case, in order to make flowing of dimethyl sulfoxide legible, 
the particle of polystyrene was distributed in dimethyl sulfoxide. When the voltage of lOOOv was impressed between two 
Kushigata electrodes, dimethyl sulfoxide flowed along annular passage. 

[0023] (Example 3) Although the solvent inserted into inter-electrode [ which is put on the status that it stood perpendicularly 
] is drawn in inter-electrode by impression of the electric field, the pressure occurrence using the phenomenon which 
asymmetry remarkable in the gas-liquid interface in that case generates, and its control are performed. First, it carried out to 
oppose the width of face of 8mm, aluminum plate electrode 2A with a length of 5cm of two sheets, and 2B, stood, and soaked 
in the oil level of the dimethyl sulfoxide 3 filled with the soffit by the laboratory dish. In this case, aluminum plate 2A of two 
sheets and the spacing of 2B were set to 1 .5mm. although between the aluminum plates of two sheets had been sucked up by 
dimethyl sulfoxide 3 like 3' when the voltage of lOOOv was impressed between aluminum plate 2A of two sheets, and 2B - an 
oil level - right and left - it became unsymmetrical type (refer to drawing 2 ) 

[0024] (Example 4) the sucked-up oil level which is shown in 4' when what melted the amount percent of polyvinyl alcohol 4 
(Kuraray Co., Ltd. make, Kralay 117, molecular weight =7.5x104) duplexs in dimethyl sulfoxide is used instead of dimethyl 
sulfoxide, and also a voltage is impressed completely like an example 3 - right and left - it became unsymmetrical type This 
asymmetric degree was much more remarkable than the case of an example 2 (refer to drawing 3 ). 

[0025] (Example 5) The method [ drive ] for using a remarkable incurvation phenomenon with the speed of response of 10 ms 
order which occurs by impressing the direct-current electric field to the non-ionic gel which was swollen by the dielectric 
solvent and which has an electrode to both sides, and the example of a drive material are explained below. 
[0026] The aqueous solution which contains polyvinyl alcohol 10% of the weight, and the dimethyl sulfoxide solution which 
contains polyvinyl alcohol 10% of the weight were mixed at a rate of the weight ratios 7/3, At -20 degrees C, it cooled for 23 
hours and the temperature up of the mixed solution was carried out to the room temperature after that for 1 hour. This cooling 
and the polyvinyl alcohol gel which repeated the cycle of a temperature up 4 times and carried out physical bridge formation 
were obtained. Next, this gel was dipped at 30 degrees C into the diluted hydrochloric acid for 80 minutes, after immersing in 
the glutaraldehyde aqueous solution for two days at 3 degrees C. The gel chemistry bridge formation was carried out [ gel ] by 
this was obtained. This gel was soaked into dimethyl sulfoxide and the solvent in gel was replaced by dimethyl sulfoxide. 
[0027] The polyvinyl alcohol / dimethyl sulfoxide gel 6 obtained in the above procedure were cut m the width of face ot 
5mm, the length of 7mm, and thickness of 1.8mm, and it set sideways. The gold-foil electrodes 5 A and 5B were stuck on both 
sides of gel. It was crooked when lOOOv was impressed between the gold foil on both sides of gel (refer to drawing 4 ). This 
angle of bend was 90 degrees, and the time which this deformation took was 60 mses. 

[0028] (Example 6) The above-mentioned gel which does not have an electrode is placed on a plate-like electrode array, and 
the method [ drive ] for using remarkable crawling movement produced by impressing the direct-current electric field and the 
example of a drive material are explained below. . 
[0029] On the glass plate, aluminum foils 7A and 7B were stuck, as shown in [ in the left figure of drawing 5 ], and polyvinyl 
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alcohol / dimethyl sulfoxide gel 8 was carried on it. When the spacing of aluminum foils 7A and 7B was set to 2mm and 
lOOOv was impressed, as shown in [ in the right figure of drawing 5 ], gel 8 was moved to the direction of a positive electrode. 



[Effect of the invention] The driving method by the 1st charge injection-solvent towage of this invention impresses the 
electric field to the dielectric solvent or solution of non-ionicity, pours in a charge, and can offer the high speed and the 
flexible drive technique in which the type and the large output are very possible in the inside of air with the drive nature of 
practical use level by carrying out the induction of the solvent style resulting from the interaction between solvents, between 
solutes, or between a solvent and a solute as explained above. 

[0031] Moreover, the driving method by the 2nd charge injection-solvent towage of this invention By having used the 
deformation produced by a gel precursor infiltrating the aforementioned dielectric solvent or a solution, making it swell, 
forming a gel material, preparing a thin film-like electrode in both sides of the aforementioned gel material, and impressing 
the electric field to the aforementioned gel material The high speed and the flexible drive technique in which the type and the 
large output are very possible in the inside of air which have the drive nature of practical use level similarly can be offered. 
[0032] Moreover, according to the driving gear of this invention, the high speed and the flexible driving gear in which the 
type and the large output are very possible in the inside of air with the drive nature of practical use level can be offered by 
using the l-2nd aforementioned drive technique. 



[Translation done.] 
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TECHNICAL FIELD 



[The technical field to which invention belongs] This invention relates to the driving method by the electric field tito 
elated material technique of the gel material swollen with the dielectric solvent or solution of non-iomcity It is elated with 

the driving gear using the high speed of the macromolecule gel by the "charge injection-solvent extension , and the method 
drive ] for using type very much and this still in detail. 
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PRIOR ART 



[Prior art! This invention persons are doing research and development in the drive material and the method [ drive > ] for 
havfng used various polymeric materials. The driving method using impression of the electric field is also mcluded in it 
oZil^ L driving method by the electric field of gel is excellent in deformation and responsibility also in the conventional 

S^However, the polyelectrolyte gel of ionicity is the center and there are very few research and developments about the 
macromolecule gel of non-ionicity including this invention persons. . , . 

So04] About the electric-field drive of a non-[ dielectric ] ionic gel, it is proud of the speed of response which was exjemely 
Ixcdleni only in that there is this invention persons' proposal, and the amount of displacement (patent official report of No. 

[0005] The drive to which the variation rate of a there is strongly restricted by the metal plate, and deformation of gel limited 
it onlv to asymmetry of the orientation of the electric field with it is considered. 

off] h£3ST, adrive like the mollusk which employed efficiently the property of the gel which is the flexible field is 
exnected and supposing it is possible, it is the driving method which used the property of gel most effectively. 
l^^^S^^l^^^io^ gel was limited to a drive in underwater or the high water status use in air eta 
had tie ™ta££C5?nSt d'o, and alVo contained [ except / that a drive speed was slow ] the problem of the irrevemble 
degrSon for mediation of electrochemical processes, such as electrolysis, not being further avoided in a drive process. 
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EFFECT OF THE INVENTION 



lEflect of the invention] The driving method by the 1st charge injection-solvent towage of this invention impresses the 
S ^to ^Settle solvent or solution of non-ionicity, pours in a charge, and can offer the high speed and the 
flex We drive ^tecLque in which the type and the large output are very possible in the inside of air with the drive natoe of 
^^^^Lrym out the induction of the solvent style resulting from the interaction between solvents, between 
solutes or between a solvent and a solute as explained above. . 
S Moreover the driving method by the 2nd charge injection-solvent towage of this invention By having used the 
dVfonlSproduced by a gel precursor infiltrating the aforementioned dielectric solvent or a solution, making it swell, 
^TZTm,Sl,^i a thin film-like electrode in both sides of the aforementioned gel 

hStric field to the aforementioned gel material The high speed and the flexible drive technique in which the type and the 
afge ^ut £e ver^ possible in the insfde of air which have the drive nature of practical use level similarly can be offered. 
[0032] Moreover, according to the driving gear of this invention, the high speed and the flexible driving gear mwh^ch the 
rype aKe large output art very possible in the inside of air with the drive nature of practical use level can be offered by 

using the l-2nd aforementioned drive technique. 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



Elg^SL explaining the drive technique of the example 2 of this invention. 

Drawing! The schematic diagram explaining the drive technique of to examp e 3 of h s mvenfaon. 

Drawing The schematic diagram explaining the drive technique of he example 4 of th nven on. 

Drawing The schematic diagram explaining the drive technique of the examp e 5 of his invent on. 
[ Smfl l The schematic diagram explaining the drive technique of the example 6 of this mvention. 
[An explanation of a sign] 

1 Driving Gear . A . 

2A, 2B Electrode (a tandem-type electrode or aluminum electrode) 

3, 3' Dimethyl sulfoxide 

4, 4' Polyvinyl alcohol 
5A, 5B Gold-foil electrode 

6 Polyvinyl Alcohol / Dimethyl Sulfoxide Gel 
7 A, 7B Aluminum foil 

8 Polyvinyl Alcohol / Dimethyl Sulfoxide Gel 
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EXAMPLE 



and which hi a/electrode to both sides, S^xide solution which 

[0026] The aqueous solution which contains polyvinyl alcohol 10/4 of the weight and me ft ^ for 23 
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